The Customers are the hearts of any industry. Telecommunication being a service oriented industry always prioritizes to find ways of making customers happy, satisfied and loyal. By recognizing this prominence, this paper presents a survey based analysis. A study is conducted to determine what makes customers of Telecommunication Industry satisfied. This paper presents a genetic algorithm (GA) based technique for assigning weights to different attributes of a service based on survey data to find overall customer experience management index (CEMI). Six attributes of service i.e. network coverage, voice call quality, drop call rate, SMS delivery, internet service and call setup duration have been considered in this research to find overall CEMI. The weights for each attribute are optimized by minimizing the error between weighted attributes based calculated CEMI and actual CEMI provided during survey process. The study has been confined within Islamabad City, the capital of Pakistan. The data is gathered through telephonic survey by calling 200 targeted customers of a mobile service provider network in Pakistan. The results indicate that network coverage, signal strength and voice quality are the major factors that highly effect the customer satisfaction. The result of this research proved that there is positive and significant relationship between dependent variables
I.INTRODUCTION
Telecommunication is an industrial service that has shrunken the world as a global village. It's an industry of having quite expensive, complex, and extravagant infrastructure. However, their requirement in handling various aspects in the society are mandatory. Customers form a part of the society requirements that benchmark the quality of service. Customer satisfaction is one of an essential factor that contributes for the future money making of telecom industries [3] .
For better business it is important to establish a framework that can help to retain consumer [4] . Low quality services lead dissatisfaction in customers. A low quality service is such type of service which does not fulfill the requirements [6] .The unsatisfied customers of a company do not take time to switch the brand [5] . Customer satisfaction is the key factor which is used to measure the company internal and external performances and assigning funds to each and every activity [8] . According to [10] "In business you get what you want by giving other people what they want". The comprehend contradiction among former expectations and the actual performance of the product can be defined as customer satisfaction [8] . Service is a key factor for consumer satisfaction although this is not the only factor which is responsible. Different researchers have defined diverse factors to accomplish best customer satisfaction. Customer satisfaction has positive relationship on loyalty and it is true that there is a strong relation between satisfaction and loyalty [9] [7] [8] [10] . In marketing the marrow thought is customer satisfaction because it indicates the customer loyalty towards any service or product and company can generate maximum profit via customer satisfaction [13] . Thus customer satisfaction is momentous in present world to run the business perfectly [14] .
Conventionally, customer experience has been measured by various touch points to gather the customer experience. For example surveys, which are commissioned by different market research firms. The other information about customer experience is also scratched from social media, testimonials, word of mouth, customer service call centers, feedback form etc., however it's all depends upon that which segments a company is targeting and what are their expectations for that product [7] .
The aim of this study is to inspect those features that can effect customer satisfaction in cellular industry in Pakistan. Retaining the valued customers and gaining new subscribers is the ultimate goal of every cellular network service provider through customer satisfaction. Therefore this research work is conducted for the reason to find the critical attributes which have a major influence on customer satisfaction. For the study 200 subscribers of a specific cellular company in Pakistan were targeted. A telephonic survey was conducted by calling those 200 targeted customers. A Genetic Algorithm (GA) based analysis has been performed on the collected survey data that calculates the weights W= {W1, W2, W3…W6.} of all the attributes {f1, f2, f3… f6}. Finally on the basis of Genetic Algorithm analysis of all features and overall customer's grading, prioritized list of critical attributes / features are identified that have direct impact on the level of customer satisfaction.
There are two prominent models in business today, the Inside-Out approach and the Outside-In approach. George S. Day and Christine Moorman called them the two pathways to strategy. In business the prime ambition is to generate enduring shareholder value. These two approaches use very different means to achieve that end. The Inside-Out approach is guided by the belief that the inner strengths and capabilities of the organization will make the organization flourish. The Outside-In approach is instead guided by the belief that customer value creation, customer orientation and customer experiences are the keys to success. [7] An inside out perspective means when an organization makes their business decisions using an approach that is approximately based on the inside information or organization knowledgebase.
The result of this inside-out approach leads companies to missing touch with their customers, deteriorating value propositions, and underachieving in contradiction of financial expectations. [8] . An outside-in perspective means that companies aim to creatively deliver something of value to customers, rather than focus simply on various products and sales. And Galati's research, including interviews with 500 executives spanning industries and geographies, asserts that outsidein success is not confined to any one sector. [7] Noticeably an organization that desires to be a Customerfocus has to have an outside-in approach to their processes. Organizations are also aligning their processes to the customer experience they are determined to provide. Majority of the organizations are directed by outside-in strategy. These organizations are always in time well aware about what is valuable and worthy for their customers. As a result their decisions and actions are more accurate, timely, targeted and precise rather than extravagant and imprecise. These companies respond proactively to any change in customer mood, preferences and priorities. Hence these organizations are leveraged to protect and maximize their profit. [7] In such intense economic pressure the Communication service providers can attract and retain their customers and keep them happy just by putting more focus on improving the overall customer experience. By mining data collected by various touch point effectively and proactively the CSPs can gather the valuable insights about the customer experience, expectations, priorities and predicted behavior. [9] The main emphasis of all CSPs is to investigate about the various customer touch points from buying product to post sales services. But, no comprehensive or detailed analysis has been made debating Network Analytics like call quality, Data services etc. All these have a stronger impression on customer experience leading to a higher devotion. Not all the parameters are collectively considered in any one framework that will incorporate all the touch points of the customer journey right from beginning till end. [10] Hence this research has tried to identify all the critical features that have strong impact on customer experience by telephonic survey from targeted audience.
Customer experience can be discovered by various touch points but in this research we adopted the telephonic survey. A telephone survey aids to discover what actions are necessary to be taken by communication service providers, or substantiate already rendered services their performance in delivering customer satisfaction, by simply and directly asking from customer about call quality, network coverage, and internet services and pricing. Telephone surveys also help you discover new product and service needs of your target market. While there are other ways of collecting this type of data, a telephone survey is an inexpensive way to collect actionable information in real time. Telephone surveys also have the highest response rate of any survey deployment methodology. In this research we have conducted telephonic surveys from 200 customers of ufone Pakistan in a specific MSc of Islamabad. We have also CDR data of targeted customers. By close ended questionnaire precise questions were asked about various services and the quality of services. It has been observed that customers respond in a positive manner while speaking on phone rather than filling out a form.
II.LITERATURE REVIEW
The literature indicates that quality is a major determinant of satisfaction and has a positive relationship with satisfaction in both the short and long run. [11] Quality should be gauged by the customer feedback; the one who is using the service not by the vendor or manufacturer credence, because quality is the major determinant of the satisfaction. [11] [12] . Quality is not a single impetus factor but a multi-impetus factor because quality is a subjective and not an objective matter. In addition to quality, non-quality dimensions may also play a vital role in forming consumers' satisfaction. [11] Many researchers have given substantial rank to customer satisfaction. Satisfaction can be defined as features that can complete either a need of a consumer in superior way than adversaries. Though this customer' satisfaction explained by different researchers in different ways. If a company provides a product according to the requirements and expectations of their consumer it will lead to the customer's satisfaction. The more or less satisfaction of a consumer depends upon the quality of product or service being offered to the consumers [13] .
The customers do not expect to be the flawless, but they expect to fix the things when they go erroneous. [15] . Customer service staff should be competent enough to listen the problems and resolve them in a proactive way. Managing customers complaints in a proactive way eventually leads to customer's satisfaction. [27] . Best customer service is the successful indicator in business, and ultimate achievement of it, is customer's loyalty. [28] . The Element that really effects the customer satisfaction is signal strength, because the cell phone is hooked up with the network via signal [K-21]. It's impossible to make a cell phone call without network. The poor signal or week signals ultimately leads to bad voice quality, voice distortion, call hanging etc. [L-25] Communication takes place due to the network coverage and the subscribers stay linked to the world therefore in Pakistan there were almost 21518 cell sites had been mounted by all cellular companies till 2008 in different urban and rural areas. It has been noticed by customer's feedback that mobile phone network coverage is better than ruaral areas and still few cellular are unable to provide the coverage in some areas. The other issue is the network congestion in urban areas. All these factors leads to lack of customer satisfaction. 
B.
Questionnaire For data collection a structured close ended questionnaire was used as an instrument. Series of close ended questions were composed in order to get appropriate information from respondents. The questionnaire is composed of five sections. In first section the customers were asked about importance of all attributes like, Network coverage, voice call quality, call drop rate, SMS service and call setup duration. In second section the customers were asked to rate each attribute based on their experience. In third section they were asked about how important cellular mobile service is important to them and what factors they consider while choosing cellular service. In fourth section each attribute was graded along with problems if being faced. In last section customers were asked about their level of satisfaction with cellular service they are using.
C.
Procedure Surveying is a technique to gather information directly from the subscribers or service users in a systematic and standardized way about the services or products they are using, rely on the use of questionnaires distributed to respondents. These questionnaires can be delivered through a variety of options, including postal surveys, face to face interviews, using handouts, online forms, or by telephone. Telephone surveys are most appropriate when results needed speedily moreover the targeted audience have also difficulty in completing a written or online survey. Telephonic survey has also better response rate as compare to other forms of surveys.
This telephonic questionnaire was conducted from 200 ufone subscribers of 7 BSCs connected with 1 MSC in Islamabad City. The respondents were asked to answer the close ended questions regarding their GSM service provider. From the target sample 200 questionnaires were received and the remaining 30 questionnaire were either dispatched or never collected. Study used all 200 questionnaires for final analysis.
VI.ATTRIBUTES SELECTION
Conventionally CSPs focus on two main areas, the cost and the network coverage, but in such extremely competitive market where all CSPs are in the race to topup their contenders.
Following six attributes are considered as the core attributes to gauge the customer experience management index. In telephonic survey the quarries were related to rating of all these six attributes.
A. Network coverage
Network coverage remains the most important focus from the standpoint of the customer experience. Customers pay for the facility to be connected, and they supposed to be able to connect everywhere. When they can't, they perceive a negative customer experience and react accordingly. [17] Network coverage is an important touch point between CSP and customer. Customer experience is greatly affected by network [14] . Network glitches are playing a major role in determining customer satisfaction, 45% of Smartphone users that churned 978-1-5386-5696-9/18/$31.00 ©2018 IEEE because of poor network quality. [15] . The basic cause of customer switching is poor network coverage, high call rates, frequent network problems, inspiration from family and friends because of their dissatisfaction [16] B. Voice call quality Voice Call Quality also has an impact on customer's satisfaction. Spectrum crunch and large number of subscribers per MHz of spectrum has a contrary effect on the Call quality which in turn degrades network experience. Poor call quality and dropped calls have adverse impact on customer dissatisfaction [22] . When a communication services provider improves its call quality, it leads to customer satisfaction and fewer customer complaints, and increase positive customer experience. [23] C. Drop call rate Initiated call that suddenly disconnects means call dropped. Following could be many reasons that may cause call drops [18] It is revealed from the study that persistent call drops impact negatively on the level of loyalty, satisfaction and customer patronage. Customers feel very dissatisfied when calls drop repeatedly. The major contributor to the poor call quality and call drops is network capacity limitation as CSPs have not been able to update their network to meet or exceed the endlessly growing demand by subscribers. Call drops can be irritant as it happens at the most inopportune moment. The globally accepted call drop rate is two percent (2%). Even in countries like Singapore where the spectrum offered is much larger, there is a two percent drop in calls. Internationally, network operators have been fighting this demon for many years. On the meaning of call drop, it asserts that call drop occurs when an established call terminates early and call drop is a common term for a wireless mobile phone call that is terminated because the network signal suddenly dropped. [22] A research was conducted in Nigeria on call drop rates and revealed many factors of call drops. A high Call drops were experienced in the areas that were distant from base stations. As the number of base stations mounted increased, there was a significant drop in the rate of call drops; up to 37% reduction. Today, with the increase in the number of subscribers to each network and without proportionate setup to carry the capacity, call drop has become one of the major issues in the Nigerian telecom industry. In December, 2009, on the occasion of two weeks of Christmas celebration most suburban and rural areas experienced abandoned call drop. Out of every ten calls made, not less than six calls dropped. In an effort to explain how consumers behave whenever dissatisfaction is experienced, experts in the fields of marketing, sociology, psychology and Economics, have carried out studies. Prominent among these studies are the propositions and theories developed by Zeelenberg and Pieters, (2002) D. SMS delivery Short Message Service (SMS) has become a very common way for mobile phone users to send and receive simple text messages to each other using mobile phones and hand held devices. SMS service is widely been used for job alerts, message broadcasting, marketing, email notifications, stock alerts and much more. Surveys are also being conducted by SMS. So organizations rely on secure and in time delivery of SMS with acknowledgements. [24] Sometimes SMS delivery failure happens when there has been a signaling or system failure in the mobile network. It is also noticed that during peak hours when there is lots of traffic of voice and internet data on network, SMS delivery failure happens.
E. Internet service
The customers today are more interested in using mobile internet and wants to be connected anywhere. Customers need internet for browsing, social media, video, emailing, etc. This has been a drive for CSP's to consider Data experience as an imperative element to understand network experience of subscribers. Internet service has the highest impact among all six attributes on behavioral intentions of the subscriber. So customer satisfaction can be enhanced by providing consistent high speed internet service to the subscribers [24] . A better quality of internet service matches consumer expectation consequently leading to upsell the service and further advocacy [25] . By reducing network congestion, faster 978-1-5386-5696-9/18/$31.00 ©2018 IEEE data throughput will craft competitive advantage for operators to improve network experience of valued subscribers [26] F. Call setup duration The customer's satisfaction with service provider increases by increase in consumer experience with network parameter such as call connectivity and decrease in dropped calls. [24] The subscribers are also keen in time take in voice call connectivity. More call attempts to setup a voice call leads to frustration.
VII.ATTRIBUTE WEIGHT OPTIMIZATION USING GENETIC ALGORITHM
Telecommunication service based six attributes are used in this study which has already been explained. Next major step in proposed methodology, to find optimal weights for each attribute using genetic algorithm to calculate closest CEMI value. The parameters for genetic algorithm like definition of population, the size of population, rules for crossover and mutation, objective functions and stopping criteria are defined as follows.
A. Population. In genetic algorithm, population consist of different chromosome and structure of each chromosome is important. In our framework, each chromosome consists of a 6 dimensional weight vector Wx = {W1, W2, W3…W6.} Where each element of a chromosome is corresponding to weight of a specific attribute. All weight vectors are normalized to have a sum equal to 1. 
C. Crossover.
It's a genetic operator which is used to diverge the programming of chromosomes from one generation to the next. In crossover more than one parent solutions produce one solution. Here we have used single point crossover during learning. In this two selected chromosomes interchange their weights. The selection of chromosomes for crossover is based on objective function value. In each iteration, we select 20 chromosomes having worst fitness function values for crossover. The crossover point is set as 4th location in each chromosome and offsprings are normalized before proceeding further. Figure…. shows the steps of cross over for proposed method. 
D. Mutation.
The major source of genetic variation is mutation because it alters one or more gene values. The mutation probability of 0% is used in our case for mutation which means that no change is made in offsprings after crossover.
E. Objective Function.
Objective function or cost function is the main criteria to which either we want to maximize or minimize during iteration. In our case, objective function is the difference between CEMI calculated from model containing weighted attributes and actual CEMI provided by the customer during survey process. The objective is to find optimal weight vector which provides lowest difference value and maximizes objective function. Following equations show the formulation of objective function which has been used in proposed framework.
=
(W x f + W x f + W x f + ⋯ + W x f ) = ( − = 1 − F. Stopping Criteria Stopping criteria varies in different application of genetic algorithm. It can be number of iteration or any specific minimum error. In our case, we have used iterations to 978-1-5386-5696-9/18/$31.00 ©2018 IEEE find optimal solution and the algorithm stops after 100 iterations.
VIII.CONCLUSION
Customer experience management is a key differentiator among all the services providing industries in competitive market. Telecom industry is also one of service providing industry among them. Purpose of this study was to find the CEMI (customer Experience Management Index) of cellular network services provider. A telephonic based survey was conducted to know about the level of satisfaction about services being rendered to subscribers of CSP. Subscribers were also questioned about their overall satisfaction. A machine learning classifier Genetic algorithm is used to identify critical attributes. Genetic algorithm not only determines the critical attribute but it optimizes the weights of attributes based on overall satisfaction provided by the subscribers during survey. Weight optimization causes to minimize the error between weighted attributes based calculated CEMI and actual CEMI provided during survey process. The optimized weights are also articulated the most critical attributes that have a direct impact on customer satisfaction.
